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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain manpower saving 
and efficiency in the machining of an original plate of a 
metallic material by retaining the 'habit' data of the 
metallic original plate as electronic information and 
providing the collating information for the original plate. 
SOLUTION: A computer 2 performs process control and 
data fetch control. A scanning thermometer 6 measures 
the surface temperature of a steel plate IR after it 
passes a hot leveler 1 1 , obtaining T(x, y) and determining — 



M 1 



a residual stress ac, (x, y) by an arithmetic and control 
unit 4. The host computer 1 takes in the determined 
value, writes in electronic information or collating 
information in a storage medium, and also writes in the 
collating information on the steel plate side. 
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(57) 

y) • WHWS«4t?«ei6^«[ac (x, 




[ga**i ) *^^^^t?*><> 

^^w^-^Sr^tTTcx-^Sriafti-^EftHci, WIS 

^tnc^ t -r a 

[W**2] BMBISlfrW*!*, «HB5cf f -^^/>*< 
[!&**3] .^Etcx-***, BfIIB&R»««Srltfc 

iffiEW8ijra»-e& , 9 , Ksra&«ww«ff>ifflE5G^- 

* ttttlBiWIKSilttr** tfiR*i-5 - t u: <t o-cwtB saxa 
w t "TaW** i E*o***tIR<E*a^^^ L 

r^m s 4x6 ^ £ frmtk fc -rata** i ett(o&«t*ia 

£ f a fit** 1-4^ ^ix*^cE«toAISl»JKIE«a 
[1***6] MEE«MM-tt* jfflKJ*te««* s Sm- 

j; o xe $ v * a w t znm t -raw** 5 E»tt>& 

*j»l»t?*E$ *xT v*a w £ S:«F»i:t6W*« 5 Xtt 

US** 8 ] WEBB^«*tt. I»tt*n«^ «fc a AtJTn 
Xi4fig^jB»S:-^x.a*P»?fltf **tr^ £ $rWtf6 
W** l EtwARttJSitRfl^^rA, 

[W**9] ffflEEftftf** ««W^R^»e^T*ft 

Etsfltflc-efca - 1 sr«»i-ra»** 1 E*^4k*tt 
(W**l 0] jffiEE&tttt, A«*r««*»^«3fea 
fflWtt^— * a* bffiE&«w»*wtoxtt»oe ufc ^ > 

^»»t*fTo-C**e>4xfc7^^7*— mlE^OXffl^ 
<D?lb<n'Pte< bi>l o^ruEtux — * t LTESLt 

v>a c i ^a^-raw** i e«w&jr«jk«v^> 

[W**i 1] flJEE»*tt* »ix«lcH-r 
aJJUXffl«fia s Art£4xar££fc#K, buE5c^-^ 

/j^ffiE^DXw^^ra^ox^+srK^-ra^DXfti'+K 

^7 ASrfE^LTV^aw t «r«»i:-raSS**l 
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2 

[IS** l 2 ] BilE^^ffilrtlfflr-^IMt 

tf/ XliKtJglc J: 9 »e>4xfcAflXffl»tt^-^ Srft o & 
tr#^^, WfeixfcimEaaXffl^Mt^— ^**b«IEA« 

*r wts *n xtt ic*s i: 5 ^ ^ » »t «rtf 9 #« , 

7^?#tt$4x*:7 BOIfflr-^t lty 

>- * x - * E«#«klcE«-r 6**i«r*«:fc*» 

a t -ra w** 1 Etw^MiMta '>^a. 

/0 [lit** 1 3 ] TOEA**MK«w»lXffly— ^ flsfli-r 

tf/XttEKU: «t 9 # bttfcSDXfflWttf*— ^ £ » 9 & 
tr^St, JftbixfcfltlRaniXfflWtt^— ^*^ff!E&«' 
WJB« a>*Q Xfcfe KJC C £ 7 v * # & tT 5 ** t . 
7 x^»»t*Jxfc9 v^t*— 5 p A*bWXftH 1 «rK3ei"a 
Kffi^n^jaX^Sr^OXfflT*-^ <b LTAUX 

*#E«#«»-E*-ra#»fc **-ra c: t *&wtir 
a is** i Bt^&RWiOTi^^^^. 

[19**1 4] «rEffe«WW«^««R*-C*>ac:i:«: 
20 flMSii-ranj** l — l 3 0>v^4xA^cE<R^>AJ**tJB- 

[W**l 5] E»*«wE»*ix-CV>a^JPXftW=«:* 

^a^^wx-^«r^tT7cr-^t-S<5^x^jux^na 

fiR*?TIBft Sr^ tr C t ^r4#a i: i" a ttW 
[W**16] l»E«*»«»i, mETC^— ^w/>ft 

30 [It** 1 7 ] WEtSt*-*^ »EA«»««* 1 

ME»»JflMR"C*>0. 3*S-ra4kRt*J®fficofflE5c 
^-^tt(»EPI»WJfll« - fc«-J:o-C«ia* 

s:»a^-raw** 1 5 tEp^iffls, 

[ft** 1 8 ] miETcx - ^ WrEAJRWJR*^: o 

«coWE5c^— ^tt«rEH«»J1»«Sr«*"r*- ttcj: 

[»**i 9] mEJH-frWWi. «rE4«»l««w* 
an<0-»*cRl+ bixtESia^Ei S 4xT v ^ a ^ i: «:» 

at-raw**! 5 — 1 8^v^4x*^ce«^**wjk 

So 

[»**2 0] «lEE»«Ctt, BUEfiB****^ 1 * 

{ct^^E^tuT^act^air-rast**! stai 
«tt»«-c«E ^ nt^ a w fc ^a i: -raw** 1 9 

50 Xli2 0 EfWilWMo 
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3 

[IB*3S2 3-] fflEEfttttt* «*ttlc«**#*rfe 

ffl itiif- * /j- b wie&iw*b« <DtoT.mzi& cti7> 

^7- ^ Xfiflilffiv >^ * A* bH£3£ £ jh,rtJJUX*W= 

[ii^ii 2 5 ] «iEiB»«cji, £ bK, ftnxwcBB-r 

*^WI^Jnx»tc^-r5*UX*{*S:Bl:^i-S*PX*l+K 
5£7"p ^ 7 A &E» L T V * 6 r ^ &«M» t "T Slit* 1 ! 1 

I w*« 2 6 ] «naAJ»»«** ? ««B*"e*>s - ^ * 

5E«W^JR»JRtRo ^ 
[W*JS 2 7 ] ^MW^OiDXfflf-^ 

E*DXfflWttr— ^A>bWlE&JRWJS«^JUXl4JcitU 
*:7 ^^^ttfir^^T-y^i:, rc:>7>^tt£*Lfc 

[f»*«2 8 ] ^IRWHKwAUXffi^— ^S:Mt5 

EADXffl^4^^^bfflE^«WJ®«co*DX«fe(CjSi: 
fc 7 ^ ? fir^T 5 V ?t . - ^ 7 > * $ nfc 
7 > * r 5 - * t>> b miJkW fir 6 ^ ^ y ^ ^ * 

sttfc*ax*ft*^xffl7-^ £ LTjjniCfttteift^a 

(cf B«1- 5 * 7 y ~f t b # 5 £ £ «MR £ i" 5 

»i:t5tt* 3 S2 8 lcE«^tft»*MK*G>JWX 

[«M3 0] SDXffl^-^fffiRffl^o^^f 
S'tbfcE«li*"T?fcoT, iS^o^-M*, 

b ffll ^(//XliSSC «fc 9 » b *Lfc» Xffl «H4^ 
(WEA««-»«wJraxttlcjC life 7 >^ »tt 

■ flrflfc £ -f Z> to X ffl 7 - 9 itf&m 7' d ^ 7 ^ firEfflrT 5 E 

(igjttxi3 i ] tox.mv'-? intern? 0 & ?7m>&km 5i 
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4 

ffi/j*b»IE&t//Xli#3&C<fc "9^btt^JQXffl4#1±7 
- * ^ b , «!E*«*tIR« w*DXtfe«cjC C 7 > ^ »»-t 

t % ag^L^jaX^fefrfir^DXfflx— ^i: lt7^f- 
^i-S*DXffl7-^^fi!cfflro^7^SrE»i-5E«jK 

[00 0 1] 

l ttXtto y hfetcsft^btb^UXfflWtt^-^ 
fi: ffl i>X ^ju X^S S 6 & JRtMKtg . A«WW*R* 

WJD Xffl 7 - ^ 7 ™ ? 7 J* firEtBi" 6 E«J*fr «c 

[0 0 0 2] 

X, TS (9IW»S) , YP (BM*A) »cD**«»i« 

ti, ^JDX»»**C»t-6^JDX*f*W^^firtT 
[0 0 0 3] 

^ x 5 = f Y ) (OX p(C^:^$tt^75^ ^y^->— 

Rfc<C<, HWI-tt. «tRS(-, *>6v^f±p y 

T. :^J: #ffl«ic#LTIS!-co;bnx* 
(*fi:KSBL-Ct/— ^ADX^5^-f#bn6^^9f^liE 
3ftSftl\ *B*«-Ct±, IM«XA<*»<o4DX* 

r^fir^L, IPMRS^JUXttwiSv^fir £ tttS 

^r, tt*jcj:9*DXftft*r»»tcpBEi-5wt-c, c 

[0 0 0 4] iir¥, JnxKW^A^tKJa*^ 

t #MR«^nxttcoav^^*ffi(cB» 
U t^^^I^^T^Mfi^ttJ^Xtciii^^APX^i-^^ 

[0 0 0 5] ^rnife, *JBfl«l«tt, 
^^tc^A-raiCi^LT, CW&RWJStR^OXi-*^: 
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5 

^Xftft^toS/iitocOx— * fcWB'frilMBSrf+^SJ: 

X Oia-S0**DX«:tKU#S (C*>S. 
[0 0 0 6] Sfc* #«5W<OS fttt, AJR*MR«IC»-J- 
^DXffiWttx-^l-S^^TJjnXfflx— ^S:»64k« 

«t«c who xffl x - * tftfttsifcicfca. 

[0 0 0 7 ] *3BM«0BWH, *feb^JflXffl» 

to flsjfi &'ito7*y7^ti* Et& £ tufc*n xffl x- * f^ric 

[0 0 0 8] 

^flt^^fAlt BfHEWIB&JRWJm«w*UXft{* 
i:, ttEA«t*«»cttSixfc* SflE^x-* 

6 to co p.a*«« k&m-rzhn-c&Zo 

[0 0 0 9] w col^v^-r^Mciixte:, tc:fc5 
xftttfcfctosfctocof*— sas-^ISStcJ; g*to 

fbtb, ^(OADX^feftto^^toOx-^^^-C**: 
««R«c»XMS<S*L*. APXftfl^ifctoSfctocOT* 

K«fwE««t*4 ^coia»*tcia»s*L, n^Eaa*** 

c±s< y n ^iHf 60 X 0 LTflPXMlcffiW 
AnXXaKfljSJxSo #4«JIR«*ctt*PXftft*: 
ifcto^fctocox— ^fc^tncx — * fcwRR* (W***? 

^^^^^W)^«icM^6^px^*^^to5rctow 
T-?nmn^w\m mm) £*t£ 0 

[0010] W!iaRH*«*ttME5c7*--^<0'>ft< ^ t 
— ^K'*)oTt)J:^o ;jpx^fr^^:to5fctoc/)x- 

*fmbteZo Lfc/J ; oT, RMHMLfc LTtgt*— 
[0 0 1 l ] Hft|S7C7 f — ^* s fflE4k«»lS*^ 1 

cotgx-* ttffiEHWJ«**:BB*i"S - t \c X oTftiJ 

- * 3&s(ftEiPn«B , J«««rJ!a*+ 6 d £ K J: o Ttottl S 
[0012] tit, lfflE!H^«*fflEft*»«*a> 



;4) WBB 5 ? 10-277650 

^iso— awcffim e>*LfcE»fflwcE»s ^6 £ 9 ictf^a 

■Ttttf , &RWW«<7>*iBw-»wE»SBS:#Rfli-6 w 
tt, BB-frsftST*. #JCt-*;JJPXft<*£&toafcto<o^ 
- * asffltHlcJfcffi £ ^^> 0 - coEftttl£»*ifflESteffi» 
*-Pn*»cJ:*)*E*tu5 J: aB^TtBift 

JBffiT*E£*L"C^a»g\ SttR^BtO fcpTttfcft 

[0013] «rEffl^»«d*l»WJP»t-«ts«^ r 
/0 iPXttBB^B»Sr*^6»P«»?affi«:^tr»^«-tt. '>* 
< £ t»tt»Pltt* $ lte*tt5^w«S»c*|-L-C, cico** 
^jp^tcJ:6^^JPX^tc^^^^^^^9^, 

[0014] ^fc, fflEE»(*^ bra^WJcK^.** 
^Tffi*E«K*Sr«ffli-a»^, '»PXft{+€:«:to5^to. 

[0 0 15] (HEE»** S , AB»«8*^IIS 

XfflflH^x— * A^H«lE4tRtt"ra«wAPXtt*ci6i:fc7 
^ ^ 55- 5: tT o T 5fc to b Hfc 7 > 9 "r— 9 , E AP X ffl 
^1*7^— * X JimjE^ > ^ x — ^ /j- $ tufc^JP X^ 
f*co«p*>W>^< <ht>lo^HuE7CT-'-^i: ttlfiil 

tt^i^atu^o C60<t9tc-r^t, ^jpx^.^ 

7^— yisi/T— ^R^JPXftfrco^^^^^x-- 

JO — 7 v^t 1 -'— ^&^JPXfti*^-C«:fipor^Jt 

Bi-i-saPXfflttfi^A^StuSz t i'ft Wt-nnE5cr- 
^^b^E^JPX«^^i-S*PXftf4=4'8a^i-6*UXft{* 
IS^d ^^^^rE^LXv^^t-fi, MlIitJD 

tocoKS^A^$tb-5^, -c/)7'c3 if y i,icJ:oT^PX 
Ife W= ?r ffc to >5 fc to co x — ^ A ^ h ^JP X ft f 4 1- 1 « » b tt ^ o b 
/c^oT, ?JPXXmiC;fctt£#UXcojg£\ -T^^^fF^ 
filffl. »PX«»coaDX»*, ttte«Hc«^fc*DXfflK* 
40 SrA*"f5*:»t-e. a»tt«caiXft«=*s»&tL5<0"C, 

<ijt»**at-rs^if* s 4< t tic, 0fai"5» 

X/jSffi^icffi£*t5o 
[0016] It, «»EA**tK«* s «*B«"X?*>S» 
^1>, )jPXffl^1±x~^XIi7>^x-^^P.^tS^<t 

[0017] JittW L^^^fflti, SSJRII 

6 ice^ t tL 1 4^3 o , tmm^mm & nr v ^ s»uiftfl= 

50 ^^to^fctoc')T r --^^^tr5c;T-'--^^^^^r^]X$ 
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[0018] -t IT, *«QI1lc{K6¥S£';*7 b <M4. & 
JRWJHKOftlXW f - * fl^l" £ M W**r * L , ttlHVP 

It, $fe-f^PXffl^X-^^J|t46^^, ft^T, CtO 
^JDXfflWttT*— ^ A^^XrtS^ADX«:^lCi:fc7 >^ 

XSJC*5V^-Cfl6ffl*tt5o 7sV*f— *Ett^ftt4ftJR 
tttSlfilctt 2 *vc i/^T b J: < . & & ^ttBB*««* s »Jja 

y^t*?— *^WniX*f*S:RJ£"Fa#«fc , R££ft 
fcJjPXfcWfcJlUXfflf— * t LTftIX*(*E1t#««-E 

(C^-LT, »IX*«=a*36S#b<xS<0-C, CKDADXfttt 
*s»X*fl=IE«#a»c|BttS*t6. 
[0 0 19] *35W4, &JR»im«^JDXfflx — 

nfcBufs^px^ wtt^— * ^ & weajrw «*a>*nxtt 

jfe-fAnxfflWttT*— ^* s *«>b4x, &^-c, dcoflpxjfi 
1^^— ^^WJ0Xrt#w*uxttJctt;i:fc9^^»«« s 
tTt?n> #:v*-t\ i b ti 1 7 y y / f - ^ /i' 7 y ^ r - ^ 
Ett^lft i-E« r co 7 > * x - 9 ttJJDXX&tc 
fcv^rffifflSibSo 7V^lt^ii/c7>^7- 
^^feiDX^tirttK-rS^^y^t, ^ZE^nfc^PX 
^SrAPXfflx — * £ UTAPX*f*E«^®t-Etei-6 

[0 0 2 0] £fc N #^(4, ^JPXfflx — *fls/»Jfl^D 

tM^ttf-^^^ > WE&WWIRIRatfJnXttiaS 



(5) »Bfl¥ 10-277650 

^lt^v^-^eis^si-**!***** ##«b 

yp^7M\ RiESnfc^*^— ^MflXIMtfc 
RSU R£LfcMX*ftft*DXffl^— 1X7^^ 
x — ^E»^ai-*#5&*-^-5»PXfflx — ^^/Sffl^o 
&7 J* d.«E« S tifc E1K*-C & 6 tc 14 , * * h It 

fcjjoxfflwtt^— ^**&a»w«-J*x*f**«»e>jx6. 

[00 2 1] 

£ w BB4^ £ ^ <§m is* T A gd«B& SrRffi + 6 
*07o-ft-htffc& tt«0 
SMRIRJ4, Ka*-^Kia«wi|»tt«alE»»cJ:o-C, JJP 
Xi4tc«^5««»tt^«m7&Sl4»fiS4x, 

' : ' « I F»4, ^PX^ft-Sr^S^^^T^-^ ^ -LT, ^JUX 

fflWtt^— ^ Wfili , ^> 7 > ^ ^ ^^JUXffl ftf 

*tt*4xwjtJB««^JCi:T, '><c< t b i ^»f4 

FJ4»*«)lCJ4*IPI««^«ttl 
[0022] ::t\ tffc««iFW5*», 7juxffl4# 

ttm & ^^"o *r»wtt ?o * e> t# ^ ix ^> t> 

LT, *Y><rm. VP (319136$) . TS (i»Kjft) , 
MxaftWKRt/wtbbwBiiaWtt, SMBSV. 
|6lC0»a»*, iS«»WYP, TS**Sfc5. fif&f&t) 

fig. )«««»*^3o5 0 :n^;u:R(C#f&£;h^c 

lcJ;S^i:?J\ ^iSm^ (^B*) •A s *>5« 
[0 0 2 3] dtt^^«^b«« I F*SE»Six5E* 
*i UTc7)BS^($:Mi: «ME*ii»cKf+Pr«* 
7P7t°- 7*-f ^^*^«»E*K#, *« 
«tE»7*^<-f *»**«lH]tt«co«--F^<>r 

^ffitcBSflW 9 i^^^tT^H-eJ^fir- b <t ^ \ ^ 6 > 

»4, mEWH*r*P8t+ 6#«^*5»6, EStt, BStt# 
— ^ElB^RR^inXftftEUit^a**:* 

[0 0 2 4] «E«ffi»4, Sc^> E#*<o 

50 3"-Kd««ffl^Jlfi"C*>»J, £hbici4, &5^l4«r*iJJfl Ufc 
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. [0025] * h) tdW-ram^Ht 

I9SI F*s»e>tt5tk, «^X\ *tt*«HHfcfflf«I f 
[0 0 2 6] tt£^;b*W«TD£ LTJ4, IS 

F«rj»ffli-«**»3&«*»^r«-efc5. «^b««i f 

SrlB^t^a— K<fcLfcfc«>"Ofc 3tfr<7:> 

t,wtu 3«rBtt*ux»fc**-rt«t tx^mtn 

[0 0 2 7] W**b**«TDtLX, «^fb 

AMR I F<^5%^— »fc6VH4»BcSr* £>K»&lcJ: 
oXIiiXSr'Sffltiwtt^ffiXfeS, 

S*u — tt^btiMRi F*sift9a*ixfcK*jBt*M 
ten, ^Stt»*Si-6W#*t>-ar*«TD36S*#5i 
£*lTV^.. ««<z>«rHbW« I F*W#*;b-frW«T 
D £ #14, f+#*t>-tH»«TD*s l «IX?fc*U2, 
* j&*BS<a L T v * 5 £ £ I4tt £ Jb-tir^ y — £ £ 

i: 6 ^iH^tt/^ 6 a* > tmr-m^-t srtxw ^iffitf: 

fctt*fflifMU#S. «^b«*l Fco±-CS:ft-# 

[0 0 2 8] *DXXfSlC:fcl^T(4, A0X«tt, EM&<rcir 

6 1 mi**, «t 9 *ta^ffi?i^ffix:^m £ tt 

5 0 tit, -SfcS^M4BB5iLfcft**^-B:flr«t» 
tTK^tBSix, *<ort«a^JDX«K£J^JDX*f* 



(6) 4*BB¥ 10-277650 

/0 

[0 0 2 9] 1212*4, aitRWigXS^^SJiSSiitiEffet- 
*$ It 6 Wtt^ - * cD«ffi 6 v M43S Z£ £ MM 1" 5 faJ fft$g 

[00 30] EI2lc:fcv>X\ JE&§H«£Mi§i-5tftj£ 
14, Ei^^iO^ *«oji*«cE«*4x, 

hl-SRHajESrMii-jRPin^^ i l 
WJW5RI4, BSt^iiA/^JUXfflftttr-^Srftff-rs^* 

70 1 , 2&tMKfi«0»*2 X fceOlBJ-e^-teaeofc* 

iSE"T6 = >f^ — * 3 tSr^TU £ btc, BIHEt 5 — 

5 £*S^«lfffl1»£*T 5 m» • Mn!lSK4 . 3 > f 
3.-^2, 3P B 1T*^x-^S£m, &0 5 «fl)f*fliiJW3SH4 

y 5«rffl^.2>t i: tic, &.}£y \ 0 ±lc» 

Ei7^yi 0o»Wif, i-/jrt>*>a=5£$tbfc«H*K I R 

8 t^b^/S$4xSo ^fc, ^PbTU^<7 2 Oll^lci^ 
UTWI Rlc^P^IE£Mrrt>co-e, f^Wi^^y l l 
i:ISI«4«jai«:«5t'Ct^. *S*2 U4^— iH— K*4: 
«^ »iE«ttS:AW6t)WXfc^ fH«PiSIK2 2l4 
Ati^HftmiE^m^CX^m^y 2 o^Hl&^K 

JO [ 0 0 3 1 ] *x h ^>t°^-^ 1 14, »asi"6lBS«0 

"<-ti: ,, {zm?&MiLmm±T*-'? </>m. fi^^jpxic 

^^TgjR^n6«i4^il^f--^^'M{^i:XA 

^ 1(4, ^^fc6VM4D^/ hir^MJtT, ffi&l,tz 
E»jBt*ic/m^fbflWB I F^M-#-&b-tttS^TD^« 

lcf4, h^tW l (ramies 
^Stb, ro^U ^^Sr^LTBlfS^U^fbtffa I F 

r6^lci4^Jfn^B^^UX*JW$iir^l4'J:t-o 

[0032] 6 iHse»it**ffi**e>w 

^**»«*B5WitCiS<ra^«ifi*itr*iHco#H 
50 fiST 5 -^ y I4SCHC • »JWS6«4 x?»a$ttx:*3 , - 



-6- 



(7) 
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iva (x, y ) ^lt^^/uti^o 

10 0 3 3] B3I1 jfealEffliaaW-CWbixfciftaEf*— 
*T (x, y) ^biSBJCAoe (x, y) 

Wirtr, ®2tc7n-r«ric«t9, ?a&^— *T (x, 

y) />^b«aJCE*aq (x, y) SrSSi" aittflMZlOlf* 



/2 



* [0 0 3 4] <>( MS|fig7*f >"1 0lCffiit£;iX 

6 0 WMbflsasBM&SixSfcs #i*fix-*&U<Pliax 
— fbfrhT (x. y) 9 5^*4X6 Uf>;/ 

si). BrJ£n*BnfiL -T4*>*>. 8Kft»aiS8^bw 

4x6 raffi-r— *05tt9ii*ttT-ra (^f'^S 

3) Q &^t\ &i0mm*.&mmLx&mfctimoc 

(x, y) *«tHISiX-6. (^Ty7'S5) . 
[0 0 3 5] 

(x) -a AT (x, y) ) 



oc(x, y) =E Uo(x) ytb 

a. (x) » < 1 2a/W) / (y-W/2) AT <x. y) dy 
b 0 ( x ) = (I 2a/W s ) J AT (x. y) dy-a, (x) W/2 
AT (x, y) =Trt-T (x, y) 
a : 

T (x. y ) : iS/Ex— 2 
W : 

y : «*WlS|fifcB 



T BT : 
E : 



[0036] Ktts*nfc«ajc*iaa (x, y > ttmt 

9) 0 ftlBu^<7 2 0*saffl*ix<CJtixfif, — 

^ 3C0rtiK^^y jC^tfStL^eiS^flSac (x, 
y) Ht^i^^^f^- * 1 lCi&Ki££;fxT, ftM** 30 
!J*ciEtft$ixS (^^ y^S 1 1) o 
[0 0 3 7] — #Pb1u-<^ 2 O/JMltfj^nS £ £ 

tj , < x , y ) = F , ( y i • a „ ( x , y ) ) 



*2 1 eo*— K^bAASnsaijE*!*-^— 

>t°rL — ^ 3rt^0SaiC^lttc/c (x, y) tfrflx'Ji* 
A,T\ 7-220742 *^*|fl»JCiE«c 

(x, y) $r^A£-r^> (^r^S13) o 

— ^ 1 KffiiS^JVt, \Hffi./* \) KB21&£;|X 
5 (^T- 1 5) 0 

[0 0 3 8 ] 
[^C2] 



•d) 



O c 



( x , y ) =r> > ( x , y ) • a e C x , y ) (2) 



[0 0 3 9] JPXfflWtt^-^^&ftlXttJClJCi: 

[0 0 4 0] 13 4 11, *«JlDl»»cj;6*»1 r aPX 
*3tct^"T) ^t^it', H4 (a) 
.WJUJ!ft«i:Sr^i-«»S«4SI2I. 1^4 (b) ttfttftt^W 

KspfflCffiRSftfcT— * 3 2, ^7-A3 2coTi5 



JO 



3 i i&&m&)foz>i< 
a (-r<c3b*>^»?a«) 

yU3 3/j-ia^Ufcii: 



^/<-tc/);X/u3 3 (^cp) rt> 
3 i icn^-y Xyix 3 3 tc 

3 1 l^Rttb^X, CLOrafiEffi 

— A 3 2 £fMK i RlC^LTtB^ 
^C^"b, /X;i/3 3/rbW^ 
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(8) 
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13 

ft*5, 8Mfcflulft«3 0£ LTte, I;: J; 5. IBS 

[0 0 4 1 ] BI5tt, i»^jnS»JcJ:6*»f(OlB31S:IftW 
f5fc^^it\ i5 (a) tt^JOHftttHB^BrBnia, 12 5 

(b) ttftftttfB<0WBGH-O*>£. 1215 (a) coddle 
;X/u3 3«|wi"C*>ot, yX/u3 3»c»ifiif5ffit 
A ^S/<— ^in«HCj:5IMlU 0 5 (b) »J: 

l S/^Mt-il-^oT, 04 (b) go£ ? JcRSUl 

[0 04 2] 0MS I RWS***»««:lttWi-6 * 

5 = L ( 1 -cos (0/2) ) /0 

n : /<X«t 



/4 



*f:^)|T*)5o 1214 (b) (CT^i-, fflMWJDKWcJ: «9 db 
tfbn^lH^lR^. [U 6 (C7r:-f J: 9 Id, BESS* £ Jtfcflli 
RKPflJd«fflf?iSlS-r6»-&S:*^.5 0 :i0>» 

[0043] -rnct>*>, *i^ju??^cj;6*dxs5 <t i/< 

* a <9 OAXM 0 (deg) <t 0)MflUi, Sfe 3 co J: 9 l£* 

[004 4] 
[»3] 

^ ( = 0 (n+1) Jt/180) 



[0 0 4 5] Bt3*rtt*C,-*3ftS«9*5«>flp*»*±3 20 

± 0. 0 2 8 8deg£tt£. IMfttoSfc 1 '<*S 0 

w^*»*e«cfej:tfi-3»««*<o»»fl:tt. IU7 rgq 

Hlj a»b$M»5«fc 51-* 0. 0 2 3deg/kgf/mm 2 -C& 
5o w(0 2o<7)jfi/j^v «3ftS?)*»*±3iim»ClBa-rS 
■^e/6^<0^<v^^«SliSAtt, A = ±0. 0288/ 
0. 0 2 3^+1. 2 5 kgf/mm 2 £ #5. i£oT, 7 > 
^#ttte> ^ 1 to 9 td & 9 v ^^7/^7^— *fc5cfc: 
*DX*fl=*rK*-*-*ttf, 4tS!**0X«l««r»*w £/j ? T* 50 
#5dti:4-5, (kgf/mm 2 ) £ 

A/-eaoitiij:.vv. ., . 

[0 0 4 6] 





C*nxg^) 




0ia>-2.5 


0.8895 0 > 0.947 


1 


-2.5^* > -5.0 


O.947S-0 > 1.005 


2 


-5.02s* > -7.5 


1.0052 6 > 1.063 


3 


-7.5*a> -10.0 


t.O632;0> 1.121 


4 


-10.0*<r> -12.5 


1.121*0 > 1.179 


5 ' 


-l£FaTtf > -15.0 


1.179* 0 > 1.237 


6 


-15.0s£«r> -17,5 


1.237^0> 1.295 


7 


-17.52: <r> -2Q-0 


1.Z95S0 > t.353 


8 



40 [0047] %m^xtt$&fr-&\fimz. 

ov^Mt^o ^Jx.^^^i{ga (kgf/mm 2 ) 36?, 
0 ^ a > - 2 . 5 -e*>*ttf , Bf S^iSl|W!ialft*-C«M«JP 

Srt-2>£#03, i/^i "9 0>»DXffi^*e*>6-ftSfl^ft0 

1i, 0. 8 8 9^0>O. 9 7 4t'*)^ .Z*L$T7>^ 
r 1 j ttLti/>6 B ^LT, ±1. 2 5 kgf/mm 2 OV< 
7y*t8iHB*:**L-C, 2. 5 kgf/mm 2 foR/j: fcjfaUB 
T^*x*h,7 f 2j - fsj 0>Jz? 

50 U^^^«^i:4^o 7>9f t —*<Ditm8 



-8- 



15 

Taj , r b j coj; ?ic»{it^iS^&ffl^<5{iii, 

&B/£^Siifr£^j;EL-c, ro-2. 5j , r 2 . 5 

-5j WJ;^:, ^<7>«t®!l-C\ *>6^H Tl. 2 
5j , T3. 7 5 J ?l-, ^CO^C/fiT', o^jfTr 

jfr*L^as, RfJSW To-2. 5J ^*D&Jftffi85EB J $\ 
ri. 2 5j o$a#*'CMflcoj;?lc, i&^Lk — lfe£-t*r 

m.a (kgf/mm 2 ) o^^tio^m^m-r^i^o^mm 

[0 0 4 8] ScK, [El 8 1 l^JE^.T. lMJLm¥ftti 

go r^jij - r#ij3j icj; ^lft.^-T6o 

5o UlS^^o^r, <fe«J»*DX«4 Ott, 

4 1, 11*?^ I RO|>ffl^*CfcoT > i^lcMlf^^l 

— 4 2^i|iI^l^(Cpjf^t: ,> y^#(C^ttbtb, ±K# 

4 3 ^A^wdtstts^^sufW-cfca.. 

jj£»4 1 ttW*&*WIi5fa$ 4 1 l£*U I — ^4 3ldi£ 
3^ikna^mtmmR (Lo) icBMSU c coyote 

2w*B^»wjj^a[^i:xrasE'5r«e-c*>So t&o 
■c« v 7v-m 2 &&m£^zmmv&wmmmctt 

,U L»6«fi!E**afflSturi^. »IS] 

[0 0 5 0] *«0»*DXiC*5*tSfll** s 9"*^ iWtSW 

(cJ;oT, MJ£^Si^i:t7 5 
T\ tc/^i:fc^X?r*-rc<!:^^<>r^6 0 

[0 0 5 1 ] ni9ti, mmfcJium.*7^?ftrt^Fz>^ 

[0 0 5 2] 3tei\ IIl3Jc^i-^jiR«r^Jffli-5*if L 
-C, tEiSl^cog£S/C^ffl[a (kgf/mm 2 ) j&sHt££;h, (* 

3) o ^B/£*>MM£l*> W^t^W^ l l^^lWfiSi 



(9) »ffl¥ 10-277650 

/<5 

— ^ (£&BJ£2)(i^v s^v^x-^) &jf!^T7> 
*#ita*fffc>ixa Ur^S25) o -W^ir-T* 

ScofiiHfli, #©0Slc*tU BE«B*S*«l6<o/hSt^ 
/0 fcfu^(c^-T5 7 x — * J^tti** «t 9 I- fro 

[0053] rw 2 j i*, (ff i <»&vmiM 

xtcioi'tSWdJi^OSSr, K « dh A « 9 S i * X 7 >> >; 9t 

[0 0 5 4] 5fe"f , W^f^, ^¥4- 8128 
ia«cW (1) - (23) 5££r*i]/f] It (^^ 4-8129 ^ 

ys3i) o z.tU~£, ft9JWr«<o«PKEa5JB«aE{ttt, ^ 

^> r a r. t J: 6 0 -fft ±IS^«lcia* 

^ttTV>-5^^(-J:oT. »)»t:^lac (x, 

y) v)m&<o&mxo>j&t)t*—*^b<n&}<et 

[0 0 5 5] ^LT, i^lx. 
tfWS*£%f«L-C. ^i^f^jaStL^BH^— ^ (ffi 

^•6 (^fy7 p S3 3) o :(/)7y y ;r-^:S^^ 

ptc, n — fBwASSj ^ rw»ftj 
[005 6 ] r Wo x 7 iuxnticti, ^ta^n/c^ v> 

[0057] r{?ij3j (i, ffffi (ffv>fflffi) ormikMm 
\c X 5 * If *DX(c*3 It 5 to *) & 4r«fee/C Ifi-C 7 > ^ 
^0 »it-rs»-&S:^i-twT% J^T, Hi iro7P-f-r 

[0 0 5 8] ^f, B&ra ^«^7 1 1 "CWRUB«jE»"Cfc 

[0059] mi ommxn. §n«*ffio»fl[»*«:Bi 

Bui2l!bfc^l ^Jffltt, SUf-^T 
(x, y) ^f>M)^^ac (x, y) Sr*^-T6 
f-^S4ia) 0 JB2(0*«rcii, »IB«jE*^IPI« 



(10) 
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IS 



»*ffiia«T (x, y) &(/fto»/j>oTV^a«S» 
lb). ft*S, »BRy—^»il»IIIJ»jEaoattRW«B 

a*T.(x. y) > mmmfe. *i«*-rx**fe««sa 
tttcisiffi-rs ut^s4 i c ) 0 

[0 0 6 0] »IB»jE^JBSixfc^if 9*^ S *JW 

(i^fy/S4 lb, 4 1c) T^#^n^^^)iiSa 
t fcftlH«IEtO*«ftfl= (Jf : EI 2 co 

«a*2 i -cts:^ : jte»ciftiwLfcftnn«SE*frfcrai:« 

S 4 5 a) o *2co*ft-Ctt, ttlH«jE-C#*:«SrJfl^ 
6^^^<, ftlH«jEtO*gUfefl= (lfbi2^*£ffi*4 



«Mh tttt. »itSHE«) t»3«^X (Wcff 

S 4 5 b) . 8 3W*Sm «H«*ffi<o««JfcfifiS& 
5 c) , 

[0 0 6 2] -t LT, Ccoj:5ICLT»fcixfcaeJE2> 

# r 7 > ^ » l fc*+ hr ^ - x/ufc attt £ *u 

70 S^^^X-^^^tUS (^f^/S4 7) o 

[0 0 6 3] &*S, 2fc:7 n — ^*-v — h"Cfc±, ^ftlfrftb 
ix>Si»J6liB««:IB1* U fc. , W xl IS R OM^/j^ b <e 5 »J« 
7-— ^u&ffl^-C, At} V s -? (C^Ut L/cUJ ^t"- * £ 
^ffi-TSJ: 9l£bfc;6^ R'OMf-y/UcfUt, 7 v 

[0 0 6 4] apx*f*fc7>*^-*£co|«i8 
i&ufcki ic#jc-r«*2 r=>>^ taux&f* ojpj»*a 

[0 0 6 5] 
[^2] 



II 2 7>^t irax&fr (iQ&;a&) <om<& 



« kaf/m 1 


3>* 








05S«>-2.5 


1 


0.8892:5 > 0-947 


9 6±3 


1 17 


-2.55s *> -5.0 


2 


0.947*0 > 1.005 


1 0 2 ± 3 


8 8 


-5.03: a > -7.5 


3 


1.0Q5*ff> 1.063 


t 0 8± 3 


5 a 


-T.5i * > -10. 0 


4 


1. 0632 8 > 1.121 


1 1 4 ±3 


2 9 


-10.0* a > -12.5 


5 


1.121*tf> 1.179 


1 2 0±3 


0 


-12.5* *> -14.9 


6 


1.I79**> 1.237 


1 2 6±3 


-2 9 


-!5.QiS<r> HT.5 


T 


1.237**> 1.295 


1 3 2±3 


-5 a 


-17.53t<r> -2D. 0 


8 


1.295* 1.353 


1 3 8 ± 3 


-8 8 



[00 6 6] f 211 @«<7>ftj&S0ft& 1 2 OnmlcK^ 
f±, g«RIU[^coSt^2 4min (= 1 2 0-9 6) ictB^i" 

t5o 



50 



i o o 6 7 ] m i 2 n mBt&£^nT&i)nmi&i£o^ 
(°c) 1 1 n (oftmm& o (/)^fbiA e (deg) 

CC) t Y — tr/w&Mfkb (mm) fccoB8«*r^ 
[0 0 6 8] ^tt^coBI*^»^5J:5tc, AP«ftfaffii 
rij CO*|*E"Ctt, 117t (=2 4/0. 20 5) fc" 
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ft) «r»ttS-rs d ^ds*5TfiBi:<c 9 . ^2 tt, Stt&Aft' 
' [0 0 6 9] tit. SHRWflPX GR4WJPK0 l£*5IAT 

[0 0 7 0] tt4fe*pHM^*5tt-5db* s, 9at-ie»«: 

[0 0 7 1 ] Mitf, tmmfrgkk It, ^/^^-^Srffl f 

W= i 1 x R 

= i o • e x p ( — x/d o) 
i : i®fl8&£ 
r : ttftMttOJKft 
x : «J?*lQ]ffia 
do : 

(= a • /" ( p/pt 



Sr. &*^tt£T<OJn]X*(*&OTffi-r6J: 5 IC»BR^— 

[0072] *yt, ttiiniRdfrasuv^cottifR^R 

[0 0 7 3] 
[»4] 



f ) ) 



[oo7 4] «o-t\ i««*an»-ett, *PXft#t L 
— wjwjftwsftiiBE^rtBTfcs. tit, sKajc^jfia^ 

JtBRf 1 — ^Srf^riti-ixtf J: i' \ 
[0 0 7 5] £fc. fl'»ig{R!]wAPXIS:flB, i-*^*>*PX 

W«*c^S*PXfl!»*wA**:a:*t-CJblEfti 
XfflWttv*— *fl*fc;&PXftfl=&KJ6i-S:/Ei ^7 A&ie 
ttt-T 6 Ktt^Ik £ J$ *> , Aoftlffl 1*147*— * w> <C < 

v\ -r A«»w«jcR*te>ttfciB«^att*Dx 

ttMtfcott)J:v\ £fc, tt#^*:H£««iWjnX 

T Wju S ivCfMf £ tiX v>x J: i \ 
[0 0 7 6] ftlXXS-Ctt, $fef, lB*^«^6ftlX* 



*~*K— K ■(»*) *a»b*XWfca&cOeM?#, 

*fcaBxa»jcBB^-5apx»a^jDXtt«, sissflwau 

XJfHf*2ftSA*S*t6. ^Lt, icog, flPXftftttft 

o & * ft /tip xffl itttit^- ^ /j * ib Aa x ft # & ma-*- s o 

Lf;/J^t, APXXST-gfa-r^APXfflSfS (7>^^ 

dsg»jW*c:3SaStb5o **5, »PX«»ttaxftW=Kfi 

T V >T , ^JUXfflHf « fc i »tfj«d»lX*«=KKffl o ^ 

1<c-rZ)^kX\ 3!«XXaic*5i^-CX«c*A<k* s BI4xS. 
[0 0 7 7 ] cifUi. |BRKcOJ!iDX«»«A«JR*l*J^ 

-tir^jpxftit, 7 ^ &mfe%Mx~if-i$.'*jmx*&> 

50 -6*2, ll»5!SK* S3 FW3te, v^i*SfiK3Eyco»*lctt, 



(12) 
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<CfC, «HKffl!|-CaBW*DX«»^-&ofcJ:5^J0 [0 0 7 9] 
[0 0 7 8] *«WJ±, * 3 td^-T J: 9 «TW»I * 



taxi* 






iraX3fe# 




-tiXBrflnx 




• **y 

• 7tn 




- toxfc<b£H£ 


^hfijox 




■ *y 




.sis en* rtwfc) 

• TS. Y P 






• an 


(MM**) 


• ratface J: *&A 


5S£fcLfrnX 




. < an 
















ft^DX 
















• ttfflrft 










- mux 

••TUifZEE- 








- ttiyua 







[0080] ( i ) fflw^flr^ftt^^-frA/irraax 

11114*1. *ArW*DX^ftfP*rKWi"aBI"C, (a) — 40 
(c) t±#*PX»w«WiBBI'C, (d) *ii£/vlSr!sOnB 
»»ftJR*Sr^"rBI"C*>6. *3&lflai4 (d) 

77^'^- A»cOii:>^»*DX*f*3ftS||(a[pr|6fc/j! 

ot^^ (114 (a) KL^TJ:?^ M77^^ 

4 (b) - (c) fCTj^TJ: is-v — ftfcli, 50 



4#F^¥ 10-277650 
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So 

[0 0 8 i] tit, »DXW{fc«tt»ca:i:T-fr/wrf*nx 
[0 0 8 2] *t»*:tf>lcte, m^^thtcm^^hM±m 



(13) 
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l\> ADXK<b»«feJCft±X, ?JPX&{*£ LTCD? 

1177 ^ > * — * SrtBrHfcWf « £ LTSUBi- 5 C 
t^TffitfeSo flUXfflWttT*— *4 LTcoflPX 

ffl<M#i* SrJuxtt icje i: r 7 v * # u :^7^f 
-c*DXfigffcWtt^bt#btts^>'^f ? — atMmx* 

43, ^jpxffia^^t^aTwinxisstcio^-c'/Apx* 

[0 0 8 3] (2) W»9*Jf, o-ynHlfRt/ 

115»>T, (a) ttfflftlf, (b) "ttlffO*lf, 20 

(c) te*-si'm?*i&W'*z>tcfto)m'c$>z> 9 ^tnb 

<*) , ts as .*nx*frfc LTSlWftflE, ft 

oT, JlOX/HWt^— LTYPfit^TSfilS:, 7JPX 

ftttt LTawftflt, diitfo^a, ^ua^s, s?fi& 

[0 0 8 4] (3) T^tS^JPX 

(iHi#»S«) #3I*£*0, ^HotCjioT. Lfc>, 

^ ttt#^Jbtl»«i 1 5 ^ i: t)"C# 6 0 

[0 0 8 5] (4) MtBUJPX 
IUl6(i, 5RtBUjnXt:^i-l2|-efcSo SKIS/K^^T'^ 

t*^-* t u-catsaaaws mjimtt LT tr- K*C 

nbtdioT, <o«nji»»^tb«. Lfca*ot\ apx 
ffl«H*^— ^i: Ltajsts*, *ax*(*t urtr— k 



[0 0 8 6] (5) Lr^JDX 

Hji7ti, Lr^^px^^-ri2]r\ v^&jfi^T^ 

r:#^DXTJi, ttlMttr-^tLtSffifl^, flP 
X*W-tLTJ«W* (iiJ^ftJg:^) dft 

ftlXflHWfeT*— * £ LTSlffij&S£. *PX*W=i: LTJ8 

[0 0 8 7] (6) -tCOflliCOflDX 
tt) , £<bK(i, Sfjg^QX. ttflftlX,' *fc'~>^jaX 
[0 0 8 8 ] ( 7 ) ^MS^T-li, «*DI*t»fc L, 

*Lfc»«tc» It WBWiHitf «w»iX*«MS S tt5*E«-(c 
[0 0 8 9 ] 

K»JKWcttX*#***6fc*cof*— ^ fccoBB^Stt? 
K W« IE * c i" S * P X * (* * ft * 6 * — ^ * * 
fc#*Ufc6»»<e*nxaa^prflBi:<c V * «*«o«t 9 

^f 5 — ^ -c#> ^> /j^o , 7cr— ? &&mw$M t cofB] 
^ffl t ^xmm-r z> * mm l t ^ 6 »^-c t bh^ 

jjDX*{*£ft«> 6 tft©7- ^ J: o r A«WW«^>BH 
[0 0 9 0] »*IR3 . 1 7^«t^^tClJ:^U^ ^1 

[00 9 1] 11^x14, 1 8tB«<03BW£±*Ui, ^ 

9 ic-r -s - 1 x\ a?b m&x&m *hb* »w # 
a* -Br*** 

[0 0 9 2] MjRiS 5.19 E«t<o»W*c J:4x«f, flufB 
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[0 0 9 3] S9*^6, 2 0E««>»WJCj:tbtf, Eft 

[0 0 9 4] W*JI 7.21 EttaftHK: <fc;h,tf , tttt 

[0 0 9 5] W*3S8, 2 2ffiJtt<^IBW«C«t^»^ '>£ 
ttJjOJHWc d: £ ft if »IXttflBfc»»*:*x. 5 *f*w 5 , 

[0 0 9 6] M#J»9, 2 3IB*o»*{cJ:tt«, ME 
E«#& UT««W«c»t^*#^rffi/jrE««*«r«ffl-r 

[0 0 9 7] fitjRif 10,2 4E«W3S^I-«fc*U*, mi 

» b tt fcilO X ffl ^tex- * , g^^D Xffl * * ffi 
EA«*tlK«^*UXtt^«:i:fc7 ^^»Jt*rffoT*«> 
btityy^r-^, WiEftiXfflWtt^-^XttTOE^ 
is9f— *a*bRj£*;h,fc*DX*«=0>9 %fl)'>4< 1 t> 

i o&ittjfe^— * t u-riB^-rs J: 9 Lfcw-c, flp 
xrt^355T**?>»^oTt>64i'&Jcrt, ^la&Draux 
ffl »tex - * > 7 >- * x - 9 & t«m x* ft w 9 % co &ff 

IRStcWi-SAlX^tfe^ffla^'FWcoa-fr^tt, AlJXffl 

(DjmXtoia**rtB4:fcS. 
[0 0 9 8] »*JSl 1,25 E*W»W*C AJxtf, ?JP 

xwcB8-r*aoxfflW*3&«A* sna ^ <t &*«=tdiifjE 

55^— ^**bWE^PX«Jc^i-S^DX*<*«:^3Ei-*AD 
X*M=«3e^o^7A*rEliLrv^wt«cJ:0, flOX 

xa^fe^s/wxcoa-fr, +**3*>ffFS»H, aox«B 

(OiPXttflL 1*feffi«Pt-«^^:APXfflIf*S:A^-rSfc**t 
4: fefc* BfHi-5»X*sa**clt* 

[0 0 9 9 ] bB**I1 2, 2 7, 3 OfcffiOlftWItCXtl 

*jjp x/fl wm^x — ^/j^i Wj w ^jp xjb r — ^ht« 

7 v ^ x — 9 & t# £ w t fl* T* t ' , 7 > * f* — * Etft 

^jcEift^-fr-sc^^-e^So Lfc/^r, x>^x 
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»± a *f « w«« Tj^-r ffi&m r- *> s o 
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mcom&mxfrz* 

m s ] mmmiLmommmmmxibZa 

[B9] ^SlC^IH^Srxx^^Jt-rs^lHtr^-r^D 
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[ill] mm. 0?^»K) wi»#t*P»(cJ:6iliiWJPX 

[112] K»aK»c*N-5ftil»iftKcofti: i^"^^»9 
[HI- 3] s»?affi«c*r-t-5*ps»a«^^i: I — 

[114] -frA/WADXWftf^SrKWi-SBI-C, (a) — 
(c) tt«-»UXWcoiRiJWr®l2|-C, (d) tt-tir/urBrWoiS 

[115] tt»f*px*iftwi-sia-e, (a) rtffliib^, 
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